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The aerosol indirect effect is the effect that aero
increase in the number of cloud condensation nuclei
better understanding of the first aerosol indirect
Here an investigation of the algorithm to extract |
Lidar (CARL) is pursued. The resulting liquid water
__ based retrieval [3]. Finally aretrieval of the d

sols have on cloud microphysics and lifetime [1]. |

1. Abstract
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path (LWP) is validated by comparison with the MIX
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ge cloud droplet size. The study of cloud microphysi
tis currently very poorly understood.

ic Radiation Measurement Program (ARM) Climate Rese
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om Raman Lidar data is presented [4].
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2. Calibration
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The first principle calibration technique used here

of transferring the calibration of the water vapor
obtained by
measurements of PWV from a microwave radiometer, to
determine the calibration of the liquid water measu
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Figure 1: CARL LWP obtained
using the first principle calibration
is displayed versus the LWP
retrieved by AERI using the MIXed-
phase Cloud properties Retrieval
Algorithm (MIXCRA).

Figure 2: The CARL LWP obtained
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3. Droplet size and number density
retrieval

The combination of the calibrated measurements of t he liquid
water content and aerosol backscattering coefficien t from lidar
can be used to retrieve the average droplet radius and number
density within clouds [4]. From the retrieved avera  ge radius
and the liquid water content the droplet number den sity can be
calculated. The retrieval used here assumed a Khrgi ~ an-Mazin

Gamma droplet size distribution.
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R?=0.68 using the first principle calibration Figure 3: Time series of ASR (a), LWC (b), droplet  radius (c) and number
is displayed versus the LWP density (d).
retrieved with a Radar-Lidar based . ) . .
retrieval [3]. This retrieval uses the The retrieval of droplet average radius gives an av  erage radius
effective radius measurements from between 5 and 10 nm and a corresponding average number
the MMCR and the extinction density between 10 and 60 cm 3. In a few cases the average
measurements from the MPL at droplet radius is larger than 50  nm, where the LW
SGP to retrieve the liquid water . . . T .
path measurement is very noisy. Noise discrimination on the input
| )| quantities will be used to improve the retrievals i n the future.
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Figure 4: Example of droplet radius and number dens ity retrieval for one case

| of the time series in Figure 3.
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. with changes in the microphysics in the cloud. This
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A first principle technique for the calibration of the liquid
water measurements with the ARM Raman Lidar CARL ha s
been presented. The resulting LWP measurements comp  are
reasonably well with the Radar-Lidar retrieval whil e seeming
to have a tendency to underestimate the LWP when
compared to the MIXCRA algorithm. More statistics a re
needed to better understand this behavior.

number
the

An example retrieval of average droplet radius and
density based on the liquid water measurements from
Raman Lidar has been presented. The values of both

quantities are typical for low level liquid clouds.
Comparisons with the effective droplet radius from MIXCRA
will be studied in the near future.

The Raman Lidar retrieval of liquid water content, droplet size

and number density, combined with the measurements of
aerosol extinction below cloud can offer a valuable
contribution to the study of microphysics of clouds

therefore to the study of the first aerosol indirec
correlating changes in the aerosol extinction below

and
t effect by
the cloud

the focus of the next phase of this research.
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